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(54) MEASURING METHOD FOR MICRO TIME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To measure the action delay 
time of delay elements and the micro time of signals by 
inputting pulse signals to a first signal input terminal 
and a second signal input terminal, obtaining the time 
difference between both input pulse signals, deviating 
one pulse signal by the prescribed micro time, and 
obtaining the number of delay elements forming the same 
delay time as the time difference. 

SOLUTION: When a first measurement pulse outputted 
from a first output terminal 58 of a pulse generating 
means 50 and a second measurement pulse outputted 
from a second output terminal 59 are outputted at the 
same timing, the first measurement pulse of a first 
reference signal S1 inputted to a first signal input 
terminal 41 via a measurement object circuit 10 is 
delayed by the action delay time of the circuit 10 
against the second measurement pulse of a second 
reference signal S2 inputted to a second signal input 
terminal 42. The time difference is measured by a delay 
measuring circuit 20. When a selector 57 is switched and 
a second reference clock pulse P2 is selected to delay 
the second measurement pulse by the half-clock time 
against the first measurement pulse, the second 



reference signal S2 is delayed. The delay time is 
obtained by the circuit 20 based on these delays. 
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(57) [gift] 

[PS] «?SI8gXB:»?i& B a a^lII&f&?©i!>rai& 

CDfll*©9fciS» UTSg 2 Atlffi? t A* $ ft 5 ft 

M^A*4g?t/VU^li^^A^ UtKA*/^i? 
©I$lig3t£##>fc&, -#©;w*{i*!-&fl>r5£©$>hl§ 



( 

1 

-5 ii^KjliSfSS^Ofafva^ft 1 <g9A*WFfcS8tt«ir 
Ifiksn, fio, fcaBj*P©Htfrtt9fc*Sb"t!B2 
®%A#ig?fcA;&;*Jxafs^£«-*5 v??Z2r&® 

Jtf? tc; Vl/X{s^£A# bTiaaA£M;i/;*{g^©lf#lglt 

[tt$s 2 ] ft i e*A**?K8a»ahs£R«© 

v»*C2o©ffl9©«fB2l©««ftfT5tlBU ftltt£ 

■a-fc* 2 ai^ffl/vi/^ stB^-f s/waa^a* 6© 
ft i salvia*, «^i;ftv*2«*Aa«mc: 

A#bfck§©miaa!2ISlHlB©l*}£i:> illBftl&tfft 
2 -MBK 1 RV% 2 {i^A*Sf§?© 

-*fcflfc«ri:t:A*bT^6*iSiil3t2Sia!S©Wif 

^ tutu, laafetJoaBx^cai^BiftjRtts 

ftjBMHF ©&Hl*li^fcJiSS bTft 2 A **fC 

A*£*is(i^£&*7^t£$*<i©^-*a2ta^ 

©£ffiAfc§aiS®B£«*5®E#tai!lBfcfflv\ ftl 
fi9A**?»l«B 2 e3Aa*?©flftjfcfc»S*t* 

@B*^bfe^^©^*A*i-*cat J: *)m%%& 

sunt* i m&iwx tft 2 n&bjw:* fcii/^^ 
«**ac «t 9)6Au ft i ase/fl' w*xt«i 2 
ja/^©firn*-*sfB hs^a**?*:, ffcfrsft 
2 A*sg?tc a* bT^ mj/w*b*m> xxmrn 

»»t©«w!w* w & b&» 1 mmwxtm 2 g 

SUVVM t ZWM b T ft 1 fi*f Art^&Vft 2 j»9 
A*«?K:A*U WA*^^^1S9©A*KHBHIC- 

at *»jwm$«^+*Bffi*3W** 2 siesta 

bfcUBEOH'MWkC «t D 1 BMifc 5 ©«31«?©ii 

gttng*$& $tt&a&*?©s£i$Hifcma8* 
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2 

ffi@B#ft 1 (a*AawFfc«i***u mmmftt 
at«*&83*siii»t*i-sa3iiMiia»*fflv^"r»i 

li^A*Jg?k^2©^A*iS!?i:t:A*?ns>'V^ 
AI9©IK/J^Rfi«||£t«l3MIU *>fS.>y©-& 
b£ft 1 jtt&B' kft 2 J|£ffl;W;* £ feWX IB 
£*Sfc J:9itAUll ©W«*ttMa»C# U ft 1 

10 a^ffl^^ftfticateJWftiaBft^srcftHi^ 

A*** J^ft 2^A*i8?©fifft*--# fcX* U 
ft 2$|£ffl/t;u;*£ft 1 ©il£ttftHRft4M,T-Jt 1 fl 
^A*«?Xttft 2^A*«?©<5in*»flfc&tAA b 
■CPSA*^^ffl9©A*Wr«ISC-at«aiSI*BI*' ; 

^i-sgjiss^a^ftijisss^stb-c*©, 

Mjeffl^^^©fifix4»-**Bf«©«'h«flBI«»r 6 b 
feft 1 WEH/W* kft 2 t U C 

©ft i asfflyt^ aft 2«««/w^ tt» ifl»x 

20 ^xe^©A*Ria^c-atsfflBRFiHftjBi«r*« 
mm^mzm zmmm+mt lt#©, ao, ft 1 ®m 

- *mSVJ8 2jBl*?»i:r6bfcBfS©«^«flHk 
lffl3fc&©«EX^M*IB*#«k St, 

* * ? >*©-» bfcft i wgmtwzikim 2 sssffl 

;Vb*ffl-#£ft 2 ©«|^*PBS^btft 1 ft^A 

**?xtt*2®^A*i«?©firh*>-3Eftx ftiai^ 

ffl/Vb^ i:ft 2«!|^ffl^;^ fc©ft**a«fc* 1 ffl^ 
AA«?XI*ft 2 ft^A**^ ©fsm^ffe* C A* U 

30 ^-r55i^^a*ft3^@^akbT*©^ *©fc 
i flgfe &©»e*?©ssi$m£* i wijumfttF'' 

ft3g^*?ai:t«tt)M^*«Flfflll&*»5c:i:* 

i#«fc**«'j*B#ra©»g*«. 

[11^5] 2t3©ffl^fflyvi/Xg^©(*|©~*©>'i 
^fi9ftBr«©«/J^IBI*0"r&-**t:«U a^^j 

ft i new waxws 2«&8i^ t««t* - 1 
[^w©ffsa^siw] 

[000 1] 
[0 0 0 2] 

[^*©S*3 4>s> «?@B'ee9«a-W3^©fia 

50 B©©9fS»«fBIXIiaE»IHfett«fat:l8bTtt, 



( 

3 

[0 0 0 3] BP*k im^ilM^lZt^ W*-*16«DtB 
a*? i: £ -t: b 7 * 17£fl- bT»£*f ftGlBlO© A** 

^WfcflaSbTHiaBfkU C©W >/t-*M«)A** 

S. ^bt, «.»AfcJfr?13fr&>f WN*-*15£^bt 
^£©A£S£E£$l;£#&lsIES10KA;!7U ff^tftia 

0 aEXtt-«E# ft* WC-fe V 7 *17fc:fett 

[0 0 0 4] ^©«t5t, ^gPA*SSi ; l3^e»A**ff 
£An*T:m>Ttb77l7£«J!>&;l£^ -fW*-* 
15©HMjT?i&S 0«ffiX(±-gff#fflj£tt&IIB10fcA 
2>£ft3£i:i:fc3. £©£», $i£ttfi[lg810*>£,© 
ta^SE^OSffiXtt-Sffii:*?)^ £©ISSM , >M- 
715ttffi£©+«E£ai7J-r3;ii:£&3o *bt\ 4 
>;v-* 15©ttl**ff S +«EE**W«*«ftEIR10C 
Aft£ftTiffl£miH]B10#+«E£aj;bU -f>rt- 
*15(iO«EXB;-«ffi£m*»-r£fe«>* <fw*-*15 
©W#fM£bTffi£©«ffifii£8fcebT:fetf-fcJ, 3© 
BIHESti^® fcff -5 - i: K £ 5 . 

[0005] *bt> z.(Dmmo§mmmLf 

«k GKBttM) 30 

T=l/2xf 
hbT^toTV^fc. 
[0006] 

[*MI<Z)itti£flH X> *fi i fllBAtt» v-hmmao^ 

I8H1&*H«* 5£i:t>T*§ 5®51ttillls]l&£{13f? bT 
(#81¥8-2 87 7 2 l*t) . 

[0007] z0mmm®&&. mi l^tx? 

*b7*24fcy-h®l825fc£&i^b;fcira??23 40 
©g&+73rM»Sil & m t U 3 ©#&ffl©g®^?23 

t&mmm&zv*: v 7 hAwmtz? > h 0-527 

t K <fc t) £SI!t£9S&j£jG£ U ^3 -y37^> 7YW 
7>#35, &U\ D-7U y 77 Py733Jv:.l: 
JKf£b-tV>£fc©T-fcS. 

[0 0 0 8] ft, d©S9^aJSJfMt5D-7'J^7*7 
n*7*33tt % SSI9;«gp©®S^?23©iSi:|5]»©D- 
7U y77Py7'33£ff2fi£bT(,>5fc©T*;fc£. X% X 
glft^SBtt, &^?8?23t:}3tt6-bb7*24©-;fr© 
A±Jiffi?££*ii$Iftffi!]lH]8&20©$ 1 {t^A7J*B?41K 50 
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4 

mffiLs #-b^7^©flk©A^?^ftfe©SS^?23t: 
£(737- M3E&25©Hi*ig?(C^bT^:T©jgjl^ 
?23feitJ?iJi:bTV>a. 

[0 0 0 9] Bk *0&©3IM3i?23C;}3tt3-feb7*24 
©-*tt^l/i^-A^?41t, ffe*©A*ig?l±-» 

*csasbT«jfcbT*afs m$s®<D'mmm?22££n 

JB^fcflBRbTV^StKOT**. Mfc, ig£ffltt % if 
J*jS??23©<@|& (n<@) i:PH$©n/S©D-7U^7-7 
10 u*7*33£tttt\ £iI&ilS723©a^ig?££'?&D- 
7'J >>77P 9 7*33© 7P^7AAiS?lC^U &D 
-7 'J v 77 P * 733© D A*iSi?£jIStt©J[5]S&20© 

[0 0 1 0] *b^ £<ZHBEgta@tt20tt: % 
A*«^45tA*t5SiJfflie^fc«t»), 3>bD-727 
& ^ bt^31E^?23t*lt £-b V * 724£&*$«|-r 
£fc©T-&3. ftot, $fcg|;&>£k§@©jg&|f??23£ 
£{t-5-fel/**24©#£S8 l/S^A*^41t^1-n 
%\m^X-ht&WZXj3iZtitzmn&. n- (k 
20 - 1 ) <H©«3Igl?23£tf- bT{g*f ffl7jJg?48*> £ 
* £ d # T- S -5 1> © T- 5 . 
[0 0 11] ~©«J:?{c N $»fs^fc«fc»)$fcgj&»S>fiJ# 
S©>Iii^23©-tr 1/ 7 *24§$ 1 ®^A7ji§ii?41C& 
i^l-S^tJ;?), fglM^Aft^lA^A^nfcfg 

^#e9Ui*iiii^48fca**ii4*Tcaar-saK* 

?23©&£&/£-*-S;:^#T-£, ®^tB*Jg?48{cB 1 

M^A*ig^4i*^, A^^ns^tfta^^tts *^© 

[0 0 1 2] d©Sffi^?23(4, ^-MlB25ffe 
5 b 5 > *7 ^ ©^^a^&Sffi^?23©,13ill#^ t 

«FHt*l^V»75SR±>'»ffl«/J^iaii:U 

S. 5gt, 5fe®©«®*?23©-bU7^24&^Jffil1-ad 
tti >K 5fcS©iiS^?23©^$^ 1 a^A^jJg? 
41fcbT^:T©affi^23^it?lJi:bT*H-^ 
^?23©SSNfratf£ltJi*jinfcnffl©fI^-Cl~Cn 

[0 0 1 3] *bT> C©#g®^?23©Hi^?&& 
D - 7 'J y 77 P v fZKD tuv? Xti^l-^m, bt 

v^s^5^^ ^«ffisR?23©sM«fiat^ifrnfcnfli©^ 

P-v7{f^Cl~Cn^fiKU ^2S^A^«?42tCA 
*$n5ffi^-©Lb^;l/XliHI/^©W&n<@©D 
- 7 >y 77 P y 733{C^^IB^ b> ft*E&U?IH&ft 
S^>»#Xtt*v>f 7 P#i: bT^ Hg%A^«741K: 
A^j $ n 5 (a ^ i: » 2 <i^AMi?42fc: A^j 5 n 
t<Dft®£& 1 ^7^SiS^7#SK:D-7'J y 77 
Py7"33tCvy^U i2(ttsci:^-c§5. 
[0014] St\ nfl©§D - 7 U f 77 P v 733© 
Ui^ icS-^ v > x 9 -a t «t >) ftaSfr h © H p 
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7 hi/ S>7, ^35tcrg3gi b&filfc <t 9 L l"<;i/i> £> H V 

^)Viz gfcXfcl h £ h u -<;i/fcr mat £ D - 7 

'J * 77 P » 733©5fca*>£©<®»k i:S&^?23©g 
Stint fcCD«©»S^1-^— J^fcbTj&SfS* 

2A;bM^fflAft!$rag£^t:r~#«§£7 ; -*W 

E]B20fct, ««isIESCi»)JBfiRU «®lS?23i:tS# 
&i@©#-b W * *24#tf#y- h @IB25©fttt£ 

Xs Wie^X^W^lfrfeftHBR^^Ofttt 
*g#V?f§ 2 m^X-ht&^V? 6 & D - 7 >j >y 77 D y 7 

^41-^Sg 2 AftSSi^fc: X* £ ii3 fl^tf&fS^ C 
i'JStr S t Tf©l*iHM*«a»£bfcO J: 5 K LTV»* 
fc©T-&&. 
[00 16] 

Sil3B©liWgi§l$fS£ii£+5#i£au «l£*fSi[5IB 

[0 0 1 7] X> 5feC*f*ffllBA*««Sgbfe«MH-«lia 
R-Ctt, Wm?t+ZV-h®toO!)&&tlX.1fiBB.<D 

wift^t-jrtHEfls-ri'fcj^ #aMis?©a@^is t 

tf&S^ffftS* C <fc D W«ft U iEtt&Sftlflte 
»*c^-C«t*Mi(W^*t>fc. *$BEti> -©J:? 

5£gBi:iIffifg?i:|B)&©D-7 D «^7D »7*fflv*fe 
Si£tHIIElBfc«k*K M«^«fci:1-*«?@BXtt«? 
S»f>HHBR7<D«ffXSI»BI. Xs «<H»©e9e» 

•e S? S £i£ fcttfft * 5 1) ©T* s . 
[0 0 18] 

[s8)l£«?ift1-£fe#>©*g!] *SBBJ3tt, -trb**^ 
-h^ftlSlll/fcjBSSll^OtHRflfefiJUfcU -© 
S-fe 1/ ^ ^©-c©A*«S?S® 1 fc^A*«?fc«ll 
bTjIJl5!i?©<nJft*>£lg 1 fi^A**^ tfif»BJ!6i: 
U #-bP^^©flb©A*«?SmS©jI3i^©tB* 

*<Dft©A**?ttWttbXtt««fc8«U frfeU* 

fflfcilHPSfc*?-* afflt*«-Cft * D -7 'J V7*7P 
•y7©#P-y-7iS!?t:g$sU £D-7 >J >y77P v7 



©d a**?** 2 e^A**? caa« b&a«9Higi 

C£*/W:*»5fcAa bTW/^^ffi^O«Piai36C- 

^A*«?*»6A*bTffKA*#*ifeW^^«9© 
»> 20©SJ^fc*J{t5«S^©i[©lli:-*© ; 'Vl' 
&&-5fc©T-fcS. 

[0019] i©^a^v *£j8/wx«m«*M«t? 

£{b+3jI&I& ; ?©«8/hSiEI§H t tEBfCMaxttait 
^tS^ttft^ d©gffitt8J@Bfc«fc*IEa!&ll#li8 
H©W«^»B«HHlOttS*fT^ci:#-C*5. X> * 
ftfittx ^ 1 a^AAJH^CSaft* hS*»«OBW« 

©e^t*S»bT»2©^A**lll?CA**iXSe*t 

o©©^©«*w«©«ij£*fT a- cm u k i ai^ffl^vv 

£JB/W;*ft, H5i3^1JS^2©^A*iSg?{cAAb 
gagnBSWIBOrtgJ:, gHESS 1 XV8 2 W£ 
fflM^fe#^l9B*l»r«(l2fi^A**f(0-*i: 
fltoEffctA*bTff&*i6(iiIiBBttHB<0rtgFt, t«t 

So 

30 [0 0 2 0] C© fc, fflBtt«@B<0-*<OA*« 
^tAAj-rs/^^tBrffiRflBlfeB-f 6*T*«ft 

&s -©®MSt*lsIBtJ:-aiEStW[ail©S!|^^ffd 
Ct^T-tS. ^-bTs *»Htt, fUcaoajHH?* '. 
iSWi: btilffiI51B&^ 1 fi^A^Jg^ bs ^1 
©^A*JS?(c A*^nfc©^$aji[5IB43i bt»^ 

v Z m t «k \> % 2 fa ^A#J£?fc: A* S tifcfs 7 

huib7 p y tmvnm 2 as«pe^©*flijS4:-ai- 

5^P f^S^trJ: lfi^A*Jg?fcAiJ$*tfe^ 
1 «^{s^i:^ 2©^A** ; FfcAA**ifci6 2S^fg 
^koRPlHIISIHHtSCIBU ^*^«**«Cii> 
»l*«ffl^^i:J82iiSffl^^i:ft}K«U ^1 

«*@b*^ bt & i m&m^wm 2 s*fi^©f5in 

50 «*l*fll*ftB«t»ie9A*«l?Xtt»2e^A* 



/viz ft w*«fc»-e jgjg lx% 1 k» 2 * 
& brasss i mmm £% 2 k © 

23I&^?a*:bT#©, r&bfeiffi£©«/M*IHIfc* 
1 SS&mR 2 MMiH i: K i b HU£*^ © 

[0 0 2 1] d©J;-5fc, H-^-f ^>^kf 52o© 

m^? ©»k «t 0 «isM*ia8s©i(^®ittRraft}ffl^-r 

^T3»^©Sg«?©®ffii^lSSJiS1-sc:i:*ST?t 

So 

[0 0 2 2] -eUTs ^©8ISbfc®M5R?©S31«fra 
cat3v^ta«tfc«««ftlHlB©IM^38iB»IHIfe«IS 
tntt, «!l«millK©iEUV>iM^ji®^ia*«|^-|-S 

M***-s£»«©*n**ms*«jau a.*u** 

1-*#M©7 :: --^iBtt^@T**aD-7»; 
rft«itfcEttHBt*-r«»ilf«llI»tfflv\ h5I3 

d » ^m^t «t Dig i m^Axmfc x***ifcje i* 

k$ 2 C A* $ *ifc» 2 Sipfi^ h 

©WIHSI*tt«l1-*K:»U *l©W£*tft0»C» 

m%.m'viz£t"( >^©-abt^2aij^ffl-'vi/^ 

££ 1 ©»e*MMl»ft * UT» 1 S¥ff ^Xtt® 2 s 

SfS 2 f: &dr£©flK'W#lffl£tt -T h b t d© 

* 2 1 ©*S«*®»t^t* - £ t 

BiMifcHst3^ftiBfc««*ssB**©Rfc* 
2g®^^akbt*H>, ■r&bfcw«©«'j^ 
F^k^i aeamaw* 2 t tc <t 5 -sss 
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JK^cBSEHSBflftJliik EC *^>^©-abfc!g 

% 1 mfewwx t% 2 as^ffl/vi/^ £©-#£& 2 © 
«««a@»ft^ br^ 1 mm^xitm 2 a^©^© 

®m?>itmm£% 1 mxmT-x&m 2 m^xm? 
\z.xtt bT^ 1 imwxi** 2mm^<D®h&m 

Htt£JIU^@5kg2£W39k©l$H£t: 
10 bT*i6, S 1 ^rnH&V» 3INfF^HkH5iB*«) 

fcHissR? ©e®RK k i t) m 1 ©aj^^^@8S^ 
e>©^e»«fHi:^2©s!i^aiiK* i e.©^e» 

Rlffli:©fetSI^HIIft*«>%*©-efeS. 
[0 0 2 3] ZCD&^iZ, m-<D*4 >VtLtc2^> 

©*ffl&ffi;vu;*©-;fr£tt£S& l ®m%.ttMM®*ft\s 

X2-0<D&mM^tL, C©2o©S^ffi^©«f^llft 
gt~*©«I^ffl/t;^ft3f^K^|j-re.*T 

ff« 2 o©s^fi^k LrmmMZxiibz ztizz*), 

20 15, 

[0 0 2 4] -fbT, IE5i%:3i3iB#F^©*ijBJbTV>S3i 
' M^?CJ;b^.l©Sa^^lalES©e3i^SV^2© 

ts® 1 ©w^ft@R©e3£&$N;&ffg 2 ©ai^M 

ttSO^iJ'fiWI-^WIHfeJI^Tf&a. -©fe*f>> 20 

iij^miiig&iibfeiBi^^e.©^^*^^ 

30 [0025]fot, ll&Sg|8HK^6©A^-«HK- 
I^U SB^SgSI{cJt5M^©Xl/ft0iEt-SCk36 J 1?§ 
•5. 81, %im%.Ri'Vl'Z£ttLX%2M%.m'Vl>X% 

©*^;i/^«fBxtt 1 ^vpx^r^tti'^^fe^ ia^ 
mv\s7>x\m2m%m>v\,7>zwtmt*. >. 

[0 0 2 6] ^.©<t^t:> /ifNny#tto*n!»*IB' 

^*m^x*Jvixx.\i.i'v\'7><DtifmtzttTt>t£5 

iztzts a+^^#g«©JS/h*^©XUftWt-S 
40 W&8^^©X»RtfSAi:«c«. 
[0 0 2 7] 

iwiomuomi *»wt:fRs«/miH©*«tt, 

0 1 C^t«Btt*@B20ftttfllt«*©"C**. ■ -© 
jiaitiB!l(sIES20(±x ««(alSS{c«J;?)^<4©-abfe^a 
<@©-b l/**24kf*tt©-a bfe^aiS©^- M155S25 

ij^1-Sfe©T$>S. 

[00 28]X^ ^-b 1/ ^ *24©HJ*;3iS?fcfc&y- b El 
50 g&25©A*JS?t^bT#-bl'^<S'24i:^y-h@K 



9 

Rtt©*"!*^* i: t *«i@BSJKl*-r S fc© 

10029m %,®tt%mmm : ?22&m%*i'>7 

&®®mm%?23£ Xstdm&i-i^mzy- b lass 
20©©*ma*H8c^iN& *©*?**. Jta 

h1-SSJ©©3i3i«?23{Ci}|tS-b V 7 724©ffc*©A 
b*C:fc<c:i:fcT-§S. 

[00303 x, zammmmmmout. &mm%? 

9A**W#'&A*Sft5£fcC*?K 1 0 00j@© 
ft* I/ 7 *Z4©A*«?®88l*ftft4«»Jfc*« bTffi 
fljtPfflSMam3£1fn ©^Afc-l^ltiM* U «i 

^23©filfS<i»tjijiS#T«^Hi*^?48^e»tB*? 

[0 0 3 1] £©<fc5fcs •feV7*24i;7 , -M51E&25i: 
K.fc*JBJ8b&gffiJ&?23*±, y-MiB26fc*«b5 
> 7 ©£#££ £ « -3 T&iIS£?23ffl>IMI*#lig t 
fct**U ftaj£^?23T-©®^Kt*l^-y«>7>M 
ft* 7 8toft/Jttn i: LTlWf iZizmiSi.JL 

i o o Qm*z<DM®x%wm<Dmmm : m*m\£ b 
fea)iia»s*ts®jit9^«as2i^ p>hp-727tc 

«t t) E©jH*HKy23©"fe V 7 7 CMS 1 «*A;fr*f41* 

^«?41ip&A*$*it«^^m^tH*«?48*f.m* 
S •£ S * X KH®<DMm& : ffl$:im 2 it % 

[0 0 3 2]^T, Z©^S3£3ElK:J:iK *7# 
*#tti:U 1 0 0 0flgflE©jBIJlt?Z3ftaw 
tl-SCii^t?), * HWJ*WT41fcA*atft5£ 
^lcftAggl$ug£: bTftv^ 7 P#fgft©ae*£ b 
?^Tft^di*SS?48*>f,miJtSCi:*ST-§5. ftv 

gffi*?23ffl»sagJiins*'r^^tgftgAjigi^ 

[0 0 3 3] Hfc, C©gg3t«!ll§Sg20l±, 
©IS t l§]ft©D - 7 U y 7*7 D y 733$:^-* IBfS^© 
fcbTft|j\ ft®®*?23©fttH*«?Sft^D-7y 
y 7*7 Py :/33©7 D»f A^W^CISIIU 5 s -* E 



( 6 ) «BB¥ 11-13 3 16 7 

10 

t&f STfc 5ftD — 7 y y 7*7 P y 733©D AAiai? £ 

7 d » 7 -r y *m ^xn 2 a?wiiwcti!»t.5 

[00 34] ink {'D!i{'70li> »9A*«*4i.4 
2#e>A7j£*lfc(i*f#;:07P >^?-f 
SftX^OS^SflWIIIfcRflHIStf^Ufev^ idCE , 

-»fM*ft-C* 5 D - 7 y y 7*7 P >y 733©ftfcb** 
10 ft^i3©tS^>7 hVi?ZtrttKmffiLXV-7Vy7 
7Py7*33i:S/7 Hl/y;**35fcfc±*S3tt@ftfcU. 
i^7 M/ $>X*35©rt£C*t>* fc.^-^S^fcJI&ai-.' 

[0 0 3 5] C©i/7 h bi?7x735'±, ;^VM >A; 

7 wi/7 t> \ © & ©^ v b ;w > £/ y tkt 7 Y © t> ' 
©*fflv>Sc:i:tfT-§.5. X, x3-**37Bu *>7M/ 
^^35*e.Uj*^fL5ftt:>y h©Ll/^A»e.Hl/^ 

^©■gflj-axH: H w 5> L v <b 
20 5lsaK» bXtt*mtf>y h$X®\Zv h&tm+l 0 If 

[0 0 3 6]^, r-^If©lfi' h«B:jl3ifR?23© 
IS, BPt& D - 7 'J 9 7-7 D 9 733©?$t^#S fe©t- 

^•3, i otr-y vizm&box&tei,^ x> ^m©d 

- 7 "J V 7*7 D >y 733S oTgBttElSSk bT^>7 h 1/ 
2^7x * 35* U ft D - 7 'J 9 7*7 n 9 733©ffl* § 
it^P-^t A* bT5*-^m^*JB«3*« C t 

I o o 3 7 ] mk, mi t&tMmmmwQut, & 

D - 7 'J '» 7*7 D v 7=33^16$ X ? C b 1 1 V 

5. *bT, C©affilfia®BS20t«tD^©iIBSXB:l 
t««W*@B10fc bT£©»j£*f&®K510©f&ft . 

jBWflllft*»6ClibTtt % ia2C^t<t7C ^© 
gJMITOO i: Sl^ffl ^VVX mts * 5 / VU7^^ 
£§!50i;£$V\£'kfflT*fc-5><, 
[0 0 3 8] d©^;l/7^^g|50{i, ^;^^|§51 
i:^^ D 9 ^%4*©52>6V 2 j@© D - 7 y y 7-7 D 
v 7*55, 56 1 -fe 1/ 7 * 57 k xmfo b , E 2 C S t <t 5 
40 {C, /VI/7^4^51*^ 1 D - 7 'J s» 7*7 D f 755©D 
A7JJS8?C^U ^lD-7y >>7'7D5'755©Qm 
ij*?** 1/ **57k^ 2 D - 7 y y 7*7 P » 7-560D 
A*«f 1 m*JS?58{C^r E b^ fi^^ P » 7* 

6. ^m2£% 1 D - 7 y y 7*7 P 9 755©7 P y 7^8? 
i:^ 2 D - 7 'J y 7*7 P y 756©7 p y ^Hfffc C«« 
tStftC ^2D-7'J y7-7Py756©Qtb*ffi? 

2 (±5^3g?59}C^llt S *©T-$ 5o 
[0 0 3 9] *bTC©/W7#6£^$50fct ^1 D- 
50 7 'J y 7*7 P y 755tc i^±*s D X ? 2; HJ # 1 6 7 
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U 9 7"7 P y 7*£fflt\ % 2 D - 7 U y 7*7 P y 756 
Sl^T Oxy^hU S 7 'J * 7*7 D ? 7"£ffll\ 

^2D-7U ^7'7D^756©QHi*&^l D-7'J v 
7*7 D » 755©Qtii7J <fc *> *>Si£7 P * 7ft*f ©*7 P 

[0 0 4 0] (£oT> Si£7Py7&£^g52fc,fc!K 
t&Utf 1 (Maf-MU^Cl/tya— 5*4 ifc#l*fl©S 
ip7Py7<t*f0£ffMU /VI/*»<feS51*&fiVMJr 
g^C/Vl^POfc lofclTS&^S-e-Si^ 03{C^1" 

S$7Py7M^K.fc!>ffi£^Wt;*ftS/S 10 
;i/7#$ lD-7'J»77Pf 755>b» £fii£7 P s» 7/1 
/l/7>Pli;bTttl7j£ft^ d©|lD-7'J^770^ 
7tt<DmJ]>Vl'7>X-t!> Z&mt P * 7 PI £*f 
U *^^»IBoTffc*5 0^-7fJ>«l7®nfc^2K 
ip7Py7/i;i>*P2£^2D-7'J y 7*7 P >;> 7*56*> 
£>W7j£-e-£c:i:#T-£3. 

[0 0 4 1] BP*., ^©/W7fB£^©50fciU gi£7P 
y 7/V1/7P1&SS 1 W7jJlS?58*>£>g§ 1 WMRWX 
fcbtHiTjU to, -trl/7757£rt-bT£ifS7Py7 
/1/l/*PlXttS& 2^7 P * 7/VU7P2£?g 2 ffiTjSffi 20 
^59fr£>$ 2 J: bTHlTJ-r S ' tVXZZ 
&©TSfc3. ftoT^2ffi^?59*>£©!82«g£/8 
*i/7757©A#i8?£W>)&;t3;ii:fc:<fc 

tHTj-rssg i au&asvux «t t> ts*p^ p * 7M^©^ 

7 p * 7 BtBSig £ fcrW7 i: 1~ -5 £ i; "t* § S 

fc©T'fc£. 

[0 0 4 2] H!liEUfcjlM«-«ll5I8S20{cJ;»)ill^*f 
ftH»lO0i6»«HH*«IS1-<BfcWL*Ci±s S£tt£S 30 
21lC4bMt 5SS^?23©«!Jg!©gS^?23{c:43lt 5 -b U 
^^fcSglfg^ATJJfiH^lfc&SSU nlCDUlf 
23£±TttJ«Ji:bT:fc<*>©-t';&3. 02lc^b 

t^BlOfttf UT«S»»IIIB20©* 1 fH?A7jig?41 
£&liU fio, / W7S&£^©50©£ 2 H^SSR^*: 
«®»t«!llHlBS20©^ 2 m^A7jffi?42 1 ftfilt 5 & ©? 

[0 0 4 3]foT, ^^»^a5bt*B-s*iia 

7J«?58^f>Hi7J^ns^l«iJ^ffl^;t'7i:^2m7J« 40 
?593^P>ai7J$nS^2S!|^ffl^;i/7si:*|5]-^^ 5 > 
?tLZlii±lZ-&Zt, E4C^-r«t7t, 
*a50©» 2 Hi7jffi?59A>6,ifi^K^ 2fi^A7J«?42 
^A7j£ftSSf52£WfS2£ LT©^2«|^ffl^;i/ 
7xfc*fbT> S!l^*f^lHlK10&^tt^lfi^A7J«? 

41 1 atj tshzm i s^w si t ut©^ i wmm* 

[0 0 4 4] X, C©^ 1M^A7j4ST41K: A?j£ftfc 

mi&mm^sitLx<D%im%.mJvwz, mm so 
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$|[5]S&20£ £ 3 ii® i&£8l521©&3f 23T-m*Jl 
Mbfen<@©7P y7fg^Cl~Cni; bT$l;£SfS31©£ 
D-7Uf77P>y733t:A7j$nst)©-ffe5o d© 
fc«>, SfHSipfs^SlfcSfJ2«WfS2i:£.fc!K H 
4© (2) IZ^-rXolZ, D-7U y7"7Py733©$fc 
SB** & f?r£!&T* & 3 x {i© D - 7 'J y 7^7 P y 733© Q 
HiTJttHl/^l/fcStu x+lIBWOD-7'J'>7 
7P^733©Qtti7Jl±Ll/'<;i/i:^?,. "£LX, d©§ 
QHi7jA s ^7 hU*7*35KBS&$ft. 7*n-^37C«fc 

Jfcfi£;*ft> mS^M^SlK«fc!>JfiM££ftfc&7P«.y 
7 C 1~ Cn i: m 2 SipM^ S2# H 1/ 6 L 1/ 
£ g^bl" 5 t ifi-mt -5 D - 7 U * 7" 7 P 9 
733©5fca* ?.XI±*«* wt-y-^ffl** 

[0 0 4 5] Jg£, ^;i/7|E^©50©-feL/7*57*«I 

dim.* »-2m*«?59A»&ta**n«»2«i«ffl^/b 

7fcbT^2K^7P>.y7/Vl^P2£jIlRU ^ 1 Hi 
7jJS?58^ ^ tBTJ * ft 5Sg 1 «l^ffl^;i/7x LXXW 
7 p » 7{I^©*7 p y 7 «|fl« tt^ 2 »^ffl;i;i/7x * 

mmnt<Dmmm&>\^<, xt*ia6{c^i-j;7fcS2 
s^m^^^ i «t»)*)Sftsc^{c:^5o 

[0 0 4 6] 05 (2) Xfct06 

(2) t^t<t7t, mmmwmmowMizmitxv 

3n»r-^ 121)1^ ST- S D — 7 U s» 7*7 P <y 733 
©rt^ y+ 1<BBWP$©D-7'J 5»77D9 733©QW 
* S L U^;i/ i: f S 5 s -* i« ^ 7 735CfS^$ 
ft5. -©y-xffl©3ijg^23{cJ;53iSKf 
^^VV^^^ia50©aip7 P v 7S^t*lt5*^ 
;^7^^a(Cffl^b^ ^J^.«l 0^^;i/>7©Sip7P 
v 7M^t-feft«x */^7NfKaH:5 0^7#i:* 
t)s ®®IS^21t*Jt5ilM^?23©Ha^fe»)©¥ 
^SS^Httt, t = a/ (y-x) i:b^ 

[ 0 0 4 7 ] * bT, ai^M^EISSlOCjiffil^raTtt, 
*«ffl^^«Wfc» l«iPM^i:^2aipfi^i:©ll 
C*^<3i@^23©iaxi:tJ:>), T=W-x-ti: 
LX#!5bZZbifiX%%o ^©J;at, ;^^ft£#8t 

sot «t *}?Fi%mw<DMmffi t Ltzsviz -k^mi^wM 
b-tm7j$-e\ ^©^7*aii^0i5]gsio^3ija$ 
«s»ft@Hiiofc*»t*»^»i«fiBiTSii«i-n 
%m®m.i£Z<D&w*'bz < Lxm%ftmm\m 

[0 0 4 8] S^7P«y7fi^©*7P«v7Kf^ 

(trftfess^^^Tx^jf^b-rssaii^^fTi^ ^ 

^;i/^#(4©Sip7 p >v 7fi^^ffl V> 5 d i: £ £ S , 

&+j-;m%.io o^7#ns©i§RS3t©-rft£&ig 

tffJfiKbs ^-7#^{£[©®31l$fatAS|aS$ftS#ji® 
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z$<D mmsm t*%m t m&ms.t z z. t # x- § 

[0049] ftot, Ma^bfcJ^WT-ttfcoTfc 
(S&iSgtf&ft-f £7- h @IS§25fc: <fc ajgiOHi^fc^ 

iat^bfe®®ift^a52i&fflv\ #jgtoD-7';>y^ 

7 D y 733* £f£ i £ «i|£3531 h&&£fc>-tfTS!l£*f& 
ElKlOCDgji^&iEiitil^tS^iitfT'tS. & 

/ v^ft'mmw-m zmm? p » 72g4^g52tt, 

(g*f £M^;VI/X$8£^50t A# bT^M1-S d i: t 

>r tt# i ** i ©»t7 d 9 tm-mm-t* z. £$>$> 
[ o o 5 o ] >w*»£*ja«ocfiwr 2 d - 

7 U 9» 77 n >y 756SH 1 D - 7 'J >y 7*7 P 9 755 i:|H] 
-#tt©D-7';^77D«^7i:U ^H^E/V!/* 

ff^©uvi'7x^fae»tf e. -r^fc&s. st, /vu 

X«£#©50©g§ 1 IH*JS?58£^ 1 «9A**?41S: 
&ttU ^2a , *iig?59&r9l^*tfeIiK10^^fC^2 

;kd Gfflrt c fc#*e § > S 2 fflflsgffl ; <;•/* £ g e> 

[0 0 5 1].ttaTvPWCJt=o/ (y-x) fcbt 
S&lil?23©¥^>TO#IS£lEb<#©, T=t -xfc 

x, «ifB3eaBi*}g«-r««E*?23ttx hic*l 

fcCfclSS H8:t»tJ:5t; y-MUBS25 

- h wmw>&BM*vm £ Lxmm®&*Wi&ir& z. 

[0 0 5 2] St, H2t^bfcy^^JBft#S50tt-b 
lx7757£#U IHKI^kll-CN ^>7* 

^^©iwi tfc*-f 5 >?<D%2mMm>i 

ft* 2 tB£*8?59;&» h Bit) t Z * © £ b T V *S 6 , 
M( 1 D - 7 'J y 77 D y 7*55© QUI**?** 1 tH^SS 
?58CftilU f2D-7'J >y77Py756©Q£BMS 
^S»2ffi*«rf59tSgiaU *l/i-*67t*l/ftivt 

SWMIalBZO© ft 2 {i^A±«S!?42(c-tr 1/ 7 * ft* bt 
MS 1 MEJB't fc£ 2 i: & A# olifei: b 

1 M"t AAWF41I; A*-T i £&£Z<D% 1 ffljgffi/W 
*£Sg2{g^A*^2K*A;tjbfc&s %lM&mrt 

)i>xz®%.ttmmoz<frhxm 1 ©^a^wika 
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£U S82»£ffl;i;vx£!ff2M^AftW2^-trl/7 
7 S^h UTit^t A^S fcOT-fc 
[0 0 5 3] ^bT, C©SSSIilJ[pllg20(±, ^7«# 

;M - b /l/Xtt 1 / - h n«Jt<6©^«ft «ss©^*«e 
»t5l*ia!©'W**SSaJLojE*lc*C)fei k*S7?ft"5 

t)©T-^5, ^©fc», Egt^-r^otc, ^tt^iBi- 

ffltss^ W7,%m^mm% 1 m*Jg?58^^fi 
io ©ga^^-a-rsiiies^iF6ii:^2 r 5iK^?62tt: 

$H U « 1 H»3R?61XW* 2 @&*?62<Z>ti]*|fl* 
m 1 -fe W 7 ^65*^ bTjlStt«!ll51SS20©^ 1 ffi^A* 

w^icftttu x « i mim : tt\<D\&i]®.£)\)\,7, 

7 766£tf bT^ 2£9A;fc<IB42fc«« 

?6i , 62ip ^ (Dm^mms^m^&mtiiffimzxtb z 

[0 0 5 4] C(OH9C*bfelS»R«t:*V^ SfU 

*v>?#Mxm%tt&mi&£irz>% i laaxTSKDni* 

20 tt&atttt&U ^2-feb7766T-/Vl'X^?g!50© 
^58^e>a*^ti5^ 1 Sll^ffl/Vl/^ i:^ 2 ffl^SS?59 

fr$mztizm2m%.m>v\'7.£*m-*'( ^>v£ 

@SS^?61 bT)igftS!l@8&20K Xts Z fl Z *T© 
B§fi*®3i^^23©«{C J; 5 W^-T 3 C tf T § 5. 
[0 0 5 5] *bT> ^2iffl^t;i/^feSi|67Dy7 

©^©^vi/^Btraxtt i fwztitmx-jb mzmmz 
imzit &££££*)•. #aM^23©«jiir#ra*5fe-r 

U 7 ^65JRV^ 2 -b V 7 766^51^^251011820^36^$ 

isxma, sjmmMf820frt>mtitz%i ieii5*^6i 

jR^ifr&aettiiiaBzocewfeaiarnsffifiR 

^ ^ n s is 9 ^a£fHM@e2oic eat* n i, * -e <om^ 

[o o 5 6] st, 'giiBiKs^^i^t.oft^eiti^fa 
(omfctmttx%i±u</*Mt:t.mmmztiim%. 

l«2-l?l/7766tt^;i/7|64^50©ji^Jt^SJt 
^im*3{SiF58^?>©^l«iJ^ffl;Vl'7i:^2 

m*4S?59A» e, ©^ 2 mem/ £ * p-©^ * x > 

yhbTtB^^^Si:, ^^«±*«50fr6»l«S 
ffl; 2 HI!ISlg^624^ U*C«iW«l082Ofc A 

££ft5*T©l$lffl£g^?23©<I#K J; iJftiWrs 
50 CfcA-T-gSo 



( 

[ 0 0 5 7 ] * bT, d©*§£rUi&iIE3^23©¥i9 

warns t ®®K, $ 2 ®&% ; m^<Dm^m<Dm^m 
mmv-^xitm 2 ®ttjiHP62*» &Htfj3n5«^;«i 

m t <D&wmm£* lEflf k #© 3 d t * x- § 3 . 

[0 0 5 8] ft, ^10ES^761fre»©fs^etSNfKfc 
IS 2 ®KlN?62^ e> ©fs^fcfSBt fc©£S}u#naJt 
©SfcBSU fil-fel/**65T-§gl @8IJK?61 fc©g$& 

m 1 Kefi/t^&mB 2 ijj^vi^ai^-e-fc 

^Hrl/^^65-e^2@BSJR^62t©^*S^ 

xm 1 «n^ffl^;v^^/^x%4?m5o^e>U3*$-&s 

[0 0 5 9] IM^C *l<D*«**fti3J»i:f S» 
1 @»*^61/»»6©©^€*WeiB-i:* 2 ®*|%#ftlIR 

•c-bv^sfi&ffl-rs^ *>vi?t>mfe®t&*X'®m 
^&w$m*n&t^n*'K~>xm*- v)w&%%n 
n**Bmtz%-pmfa.<D&fen®, »**©*£■*« 

4W*©** fcIE*fc»£*tHf-5 - t^T- § 3. 
[ 0 0 6 0 ] X, iUI£*tfel!B&i: bfcft 1 @K*?61* 
ft 2 H»3R?62*^©m^e*«flffl*iEfi6C#tB-r« - 

K^ipe,^©M^i!iagpt*^7^^ fs&*>6© 
^nm&xccD®mt>m^jEL< mmz^xm+t 

K& CCDOHi^fi^i^n^fs^i:©*^^*: 

[0 0 6 1] Hlt^bfcidt, jISISt^gKl 
£ «fc >)ft lfi^A^ig?41tX*^Jife^t^©ii 

Ei^fffl £ Lxm^&titimsfr & mat s £ ©* 
?23©ssi»HftwgaBu nvnEL^^mmm 

[0 0 6 2] 

imivnm mxmiizimLtzftw&, mmtzti 
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IBfcStU #jffi^?©HWjfs^CJSSl/t*2 
e^A***fcA*J**i4fc^***5v?--ri£MI| 

130 1 fs^A^if^Vft 2 «*A*tf?fc7VI/;*»* 
4 A* l/TWX*^^^<a9®«fBMS**»fc«, -# 

10 /MNH0fl£#&;T*S. 

[0 0 6 3] t^oT, -*©^t;i/^(g^$:r?>-r-i:l3 

IE«ftjifiieiB©^IBUfe^*^©ffljRtJ:oT-- 

X, H*«2Cga«Ufc#B^ ftHi^AA^KS 

c a*.**.*®***? ia«E»fc*»&&« 
aji»»iae*«v^ 2 o©d^©i$^it©*££fT5 

20 c»u »l«j£fflAn/;*fcc©»i»5^/wxfciSr 

vm 2 fcx* ufc t ^©Hutai3it[iK©n 

m83^ 1 Rum 2 n&g^x«ft«iMa«i 1 a 

0*2e%A**?©-#fcfc*kfcA^bT»&ft3 
ttBBKHR©A8l:« fc<kt>, HI8Sfct>©jIJ£iR* 
©3«EKrlB&*»««'hKHH©»3l*a5"?»*. 
[0 0 6 4] ftot, — *©^^«**T6"T£4:C 
«k UjBEJH? ©JIBKflHfcSSfcail^flHlSI-aci:^ 

30 s % jEmttmmmwvmwLtzmfmTom&t z^x 

#«3£S3«bfc$6fll3Bu £R«©«IE*?#il0»JK« 

nsffl^^^^y^-rs^afli©^-^^*!*®^ 

x.fe^iSlt^B!)0E&^&fflv^, ft 1 &wm 2 M^A^JiS? © 
U ^Y$>^©-Stbfeftl«lJ^ffl^!/^i:ft2a!)^ 

2»^ffl>'vi/^©<5m^-*&ftim^A^jg : Pt, fb 

^ 2 M^A^ffi? t A*; bTnS A*^;^|t^© A 

1 AVft 2 Sl^ffl/ VVZ ^ UTft 1 mnAfiffi^R 
U t ft2fg^A^}ffi?{CA*ib. ilA^>'Vl/^m^©A* 
^IHIII*iKJ«-r«»2jBSBR?ftft*^ ftlZilFft2 

<bLtzm%.<Dwmmt££\) im^tz 
so mrs tm 1 e®*?^ t k <t t) iai^^iaiss©i&#3i3i 
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mm 5 «/j^Ho«s*iS-e * a . tt$« 3 ©Mft *>(;: gftg l fcft/J*3H<Dtt&Grtt-c fc 

[0 0 6 5] tJE^Ts »2«Sfl|^^ftBfSKFn«» «. 
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